diversity increases with distance from MAT, the ratio of within-tetrad mating to haplo-selfing could be estimated. And from the frequency of heterozygotes it was then possible to estimate the within-tetrad mating rate as 94%, the haplo-selfing mating rate as 5%, and the betweentetrad mating rate as 1% -the first estimates of these important life cycle parameters from wild populations.
These estimates of the frequencies of different modes of mating are population averages. Like the different potential responses to nutrient depletion, their different adaptive functions are not clear but it seems likely that they could be modulated according to environmental or ecological cues. For example, the tetrad ascus may normally promote automixis to preserve locally adapted gene complexes. But ascii eaten by Drosophila are digested, freeing the digestion-resistant spores to mate with those from other tetrads, potentially increasing genetic variation in response to dispersal to new habitats.
Whilst oak-associated S. paradoxus strains are homothallic homozygous diploids, S. cerevisiae isolates are often heterothallicwith a non-functional HO allele, unable to switch haploid mating type -heterozygous, and polyploid. These differences may reflect the environments that were sampled rather than any intrinsic differences between the species. The genetic redundancy produced by whole genome duplication might confer benefits such as increased resistance to deleterious mutations and greater adaptive potential, so it may be favoured in harsh or novel environments. In laboratory experiments, polyploid or aneuploid cells were often observed when yeast adapt to stressful conditions, suggesting that yeast cells can benefit from gross changes in their genome contents. The fact that the Saccharomyces sensu stricto yeasts have evolved from an ancient tetraploid underscores the potential importance of major chromosomal changes in yeast.
What next?
Yeast technology began when mankind learned how to brew a pleasant drink, and it has since developed unprecedented scientific power. This power is now being applied to ecology and evolution, with several impressive initial successes. This is not merely a good application of yeast technology to a new field, it is also a way to increase the power of that technology further. We cannot properly interpret the enormous data being produced from model laboratory yeast without knowledge about the environment that yeast evolved in. Developmental dyslexia is a neurological condition that is characterized by severe impairment in reading skill acquisition in people with adequate intelligence and typical schooling [1] [2] [3] . For English readers, reading impairment is critically associated with a phonological processing disorder [3] [4] [5] , which may co-occur with an orthographic (visual word form) processing deficit [6] , but not with a general visual processing dysfunction in most dyslexics [7] . 
Correspondences
We previously found that, relative to typically developing reading, dyslexic reading in Chinese is manifested by a phonological disorder, as indexed by weak activity of left middle frontal gyrus (LMFG) in a rhyme-judgment task, in contrast to a physical size decision baseline [9] . We have now used data from that previous study in a novel analysis that focuses on brain activations for physical size decisions ( Figure 1A ), contrasted with a fixation baseline in order to elucidate whether the phonological disorder co-exists with a visuospatial disorder.
We first calculated activation maps by contrasting brain activity during the physical size judgment and the fixation conditions (Figure 1B,C; see Supplemental data for experimental details). We then directly compared brain activities between normal and dyslexic readers (p < 0.05 FDR corrected). Stronger activation was seen in two regions for normal controls ( Figure 1D ): the left IPS, crucial for the goal-directed detection of the physical sizes of visual stimuli [10] , and the lingual gyrus subserving visual analysis of objects. The dyslexics, however, exhibited greater activation than normal subjects in right IPS relevant to non-goaldirected, bottom-up, visuospatial processing [10] (Figure 1E ), presumably to compensate the weak and sluggish processing networks in the left homologues. These group results suggest that neural processing of visually-guided spatial properties is disrupted in Chinese dyslexia.
To determine whether visuospatial and phonological disorders co-exist in each of our individual subjects, we computed each dyslexic reader's activations in left IPS and LMFG ( Figure 1F) . In both regions, ten of the twelve dyslexics exhibited weaker activations than average activity levels of normals. Two dyslexics showed a dissociation pattern: weaker activation in the phonological task but stronger activation in the visuospatial task. This individual variability analysis shows that visuospatial and phonological disorders co-exist in the majority (83.33%) of Chinese dyslexics.
How might the two disorders co-occur in dyslexic reading? One possibility is that they correlate with each other, with the visuospatial disorder being a marker of more fundamental perceptual problems that may mediate the phonological problem. A second possibility is that Chinese dyslexics are neither good in phonological nor visuospatial judgments, but the two disorders are independent rather than being causally or otherwise dependent on each other. Further analyses on the entire sample of subjects (n = 24) indicated no correlation between activations of left IPS and LMFG (r = 0.110, p = 0.312). There was also no correlation between behavioral measures in the two tasks (r = 0.359, p = 0.101 for latency; r = 0.040, p = 0.858 for accuracy). In the dyslexic group, no correlation was significant at either the behavioral or the brain level. Our results suggest that the visuospatial and phonological disorders occur independently.
Our task used real characters as stimuli, which might entail implicit reading processes that involve unconscious phonological activation mediated by left inferior parietal cortex [2] . This interpretation is less tenable, however, because parietal regions representing phonology in reading, as demonstrated in our [9] and others' studies [2] , are more ventral relative to the parietal area serving the present visuospatial analysis.
Our study therefore demonstrates that developmental dyslexia in All the statistical analyses reported in (B-E) use a significance threshold of P < 0.05 FDR-corrected. Behavioural measures indicate lower accuracy and longer latency in the dyslexic group than in normal readers (see Supplemental data), which is a perennial problem in fMRI studies. However, we found lower activation in some regions of interest and higher activation in others, revealing that performance differences are not simply driving the activation differences. L, left hemisphere; R, right hemisphere. Planes in axial sections in (D,E) are labeled with the height (mm) relative to the bicommissural line.
